(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 




I II II II I 111! II IT Mil I Hill I III 111 II Ie IIIII ill 



(43) International Publication Date (10) International Publication Number 

14 December 2000 (14.12.2000) PCT WO 00/75436 Al 



(51) International Patent Classification 7 : E02D 5/46, 
27/14, 33/00 

(21) International Application Number. PCT/NLOO/00379 

(22) International Filing Date: 5 June 2000 (05.06.2000) 

(25) Filing Language: Dutch 

(26) Publication Language: English 

(30) Priority Data: 

1012243 4 June 1999 (04.06.1999) NL 

(71) Applicant (for all designated States except US): VOOR- 
BU GROEP B.V. [NL/NL]; P.O. Box 228, NL-1420 AE 
UITHOORN (NL). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): BISSCHOPS, Adri- 
anus, Theodoras, Maria [NL/NL]; Dotterbloemkreek 21, 
NL-2353 JA Leiderdorp (NL). 

(74) Agent: JORRITSMA, Ruurd; Nederlandsch Octrooibu- 
reau, Scheveningseweg 82, P.O. Box 29720, NI^2502 LS 
The Hague (NL). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU. 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, 
DK, DM,DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH. CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
Q, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report. 

— Before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: PROCESS AND DEVICE FOR PRODUCING A PILE IN THE EARTH 




(57) Abstract: Process and device for making a foundation and a pile. 
With a vibration block, a pipe (4) which is closed off on the bottom side 
is moved from the surface of the earth down to a bearing layer. In the pipe 
there is a conduit (5) connected to a liquid mortar supply and coupled 
with a shut-off valve (8) fitted to the end of the pipe. Once the bearing 
layer is reached, the pipe is withdrawn from the earth as the shut-off valve 
is opened and the liquid mortar is fed in. A reinforcement may men be 
introduced. 
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Process and device for producing a pile in the earth 

Process for producing a pile in the earth with a pipe, the pipe being provided internally 
with a conduit, which emerges on the bottom side of the pipe, for feeding pile-forming, 
5 hardening material into the earth, the process comprising the introduction of the pipe into the 
earth, the removal of said pipe from the earth and, as the pipe is withdrawn, the filling of the 
space thus created with the pile-forming, hardening material. 

In the prior art, numerous processes are known for the making of piles. A distinction 
must here be drawn between reinforced and non-reinforced piles. For the production of 
reinforced piles, all sorts of pipe constructions are brought into the earth and, once the desired 
depth has been reached, the reinforcement is put in place and concrete poured or vice versa. 
The production of such concrete piles is a lengthy process which takes minutes to tens of 
minutes. Piles obtained in this way generally have a diameter greater than 20 cm. A known 
problem with such piles, especially with loose earth layers, is the risk of bulging as the pipe is 
vibrated or driven out, resulting from the difference in specific weight between the concrete 
and the surrounding earth. Vibration or shaking of the pipe as it is removed is necessary for the 
compaction of the concrete. 

On the other hand, it is known to produce so-called foam concrete piles in the earth. A 
steel pipe is first placed in the soil down to the bearing layer, after which a plastics pipe may be 
placed therein which is subsequently filled with foam concrete, after which the steel pipe is 
removed. No reinforcement is used. Foam concrete of relatively low specific weight is used to 
combat the bulging effect. 

The piles which are provided with reinforcements, which piles are known from the prior 
art, have a high bearing capacity. The structures lying thereon are of relatively heavy 
construction so as to bridge the large distance between the different piles of high bearing 
capacity. Foam concrete piles are often used to stabilize the earth. For foundation applications, 
30 these are not suitable. 

A process of the kind defined by the preamble of Claim 1 is known from WO 93/16236. 
The process which is known herefrom comprises in sequence the following steps: the driving 
into the earth of a pipe having a closed pointed end, the lowering of a reinforcement into the 
35 driven-in pipe, the filling of the pipe driven into the earth and the withdrawal of this pipe from 
the earth only after the pipe has been filled, the pointed bottom end of the pipe being able to 
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swing open so as to leave the pile-forming material behind in the earth. The pipes in question 
have a diameter between 150 and 300 mm. 

The object of the present invention is to provide a process for producing a pile in the 
earth, which process can be realised relatively quickly. That is to say the number of 
manoeuvres needed to arrive at the pile should be kept to an absolute minimum, thereby 
enabling a large number of piles to be put in place in 1 day, whereby hitherto used foundation 
methods can be substantially improved. 

This object is achieved in the above-described process in that the conduit, as the pipe is 
introduced into the earth, is closed off on the bottom side of the pipe by means of a shut-off 
valve and is full of pile-forming material, and in that, immediately after this pipe reaches its 
lowest point, the shut-off valve is opened and the pile-forming material is pumped via the 
conduit, as the pipe is withdrawn, into the underlying space which is thereby created, and that 
the formed pile has a diameter less than 25 cm, such as 20 cm, and that the pumped pile- 
forming material contains no solid constituents of more than 1 6 mm in diameter. 

Preferably, the pipe is moved down to the bearing layer and not introduced into the 
bearing layer as is customary with driven piles and the like. The pile can also however be 
moved down into the bearing layer. The pile according to the invention has a relatively small 
diameter and a correspondingly low bearing capacity. As an example, a value between 10 and 
15 tonnes is given compared to 50 - 200 tonnes for conventional driven piles. In the piles 
according to the invention, it is not however necessaiy to apply a reinforcement. However, a 
reinforcement can very easily be provided, for example a reinforcement of fibres, for example 
steel fibres, mixed into the pile-forming material. Work can proceed especially quickly, 
because at the instant at which the pipe reaches the lowest point it is immediately withdrawn 
again, whereupon the opening which is left is directly filled with the pile-forming material. 
This pile-forming material can be any material known in the prior art, but it is essential that it 
should have has good flow characteristics. In order, moreover, to keep the diameter of the 
transport hoses used and the other parts of the device to a minimum and as far as possible 
prevent compaction problems of the type encountered in cement-shingle-sand mixtures, it is 
proposed to use a material containing no solid components of more than 16 mm in diameter. 
That is to say, in general there will be no shingle, or at most extremely fine shingle, present. 
The use of this material is no problem in view of the relatively small diameter of the pile 
obtained with the process according to the invention and the relatively small load. An example 
of a material which can be easily and quickly introduced is liquid mortar or so-called self- 
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compacting concrete mortar. These mortars consist of a mixture of cement, fly ash or other fine 
parts and water. The liquid mortar can have a strength classification which is known in the 
prior art, for example B15 or B25. Liquid mortar does not need to be compacted, thereby 
obviating the need to shake or vibrate the pipe as it is lifted, as well as preventing bulging. 

5 

The fact that conduit is already full of pile-forming material as the pipe is introduced into 
the earth means that, as soon as the lowest point is reached, the pipe can start to be withdrawn 
and, at the same time, the space vacated as the pipe withdraws can start to be filled with pile- 
forming material. When the lowest point is reached, the pipe is therefore already full to the 
10 bottom with pile-forming, hardening material, thereby allowing an extra filling step to be 
omitted, so that a considerable time saving is achieved through the direct withdrawal of the 
pipe and the immediate filling of the space in the earth. 

It has been shown that the pile according to the invention can be produced within 1 
15 minute. During the first 30 seconds of this minute, the pipe is moved downwards and during 
the following 30 seconds the pipe is withdrawn as the cavity created is filled with the pile- 
forming material. Directly after the removal of the pipe, a reinforcement bar or some 
reinforcement might possibly be applied. The piles made with the invention are relatively short 
and are generally less than 15 metres in length, though piles of up to 25 metres in length are 
20 also conceivable. 

The pipe can be introduced in any way which is known in the prior art. Preference is 
given to vibration and more especially to high-frequency vibration. High-frequency vibration 
has been shown reliably to prevent damage to surrounding structures. Moreover, it is possible 
25 to move especially quickly with the pipe through soft layers of earth. 

The pipe can be closed off in any way during the downward motion, the shut-off valve 
being preferably located close to the bottom side of the pipe, so that the pipe is already filled 
with pile-forming material. This increases the speed of the process and at the same time 

30 prevents air having to be forced out of the pipe as the pile-forming material is introduced. This 
can be achieved with a valve disc which is known in the prior art and which is clamped on the 
front of the pipe. Once the lowest point has been reached and the pipe withdrawn, such a disc is 
left in the earth. It is also possible to reduce this disc to a plug which is fitted to the outlet 
opening of the conduit for the pile-forming material. All this is dependent upon the design of 

35 the closure for the pile-forming material. This can be a grid valve consisting of two plates 
sliding one over the other, each provided with openings, where in a first position these 
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openings are situated in line and in the second position these openings cover each other to form 
a seal. This is an especially simple shut-off valve which can easily be operated from ground 
level. Other shut-off valves are also possible however. As an example, a so-called tube valve is 
cited. This is a shut-off valve in which part of the passage is delimited by a flexible wall 
5 surrounded by an annular chamber. Through the introduction of (air) pressure into such a 
chamber, the parts of the flexible wall are forced one against the other and the passage is 
closed. A shut-off valve of this type has the advantage over the above-described grid valve that 
when it is open a relatively large passageway is present. This is of benefit in connection with 
cleaning and installation of the above-stated plug. It is also possible to use ball valves, in which 

10 case the above-described base comprises a conical part which closes off the bottom side of the 
pipe to be placed in the earth. When the lowest point is reached, the base is disconnected and 
the pipe moves away from the cone, after which material transport can immediately take place. 
As indicated above, the invention allows a pile to be produced especially quickly. It is thereby 
possible fully to revise foundation methods. According to the invention, it is no longer 

15 proposed to use a limited number of high-load-bearing piles with a heavy structure on top, but 
rather it is proposed to provide a large number of piles according to the invention on a 
relatively small surface area. It is consequently no longer necessary to place a heavy structure 
on the piles, since the weight placed on a floor or the like is transmitted evenly into the earth as 
a result of the large number of piles. According to an advantageous embodiment of the 

20 invention, at least 5 piles per 10 m 2 and according to a preferred embodiment at least one pile 
per m 2 are present in such a structure.. As a result of the fast way of making the piles, 
considerable savings are shown to accrue by comparison with the prior art. These savings apply 
to the provision of the piles according to the invention compared with piles according to the 
prior art. Added to this is the benefit of the lighter construction which is allowed by the use of a 

25 large number of piles. 

With the invention, any sort of foundation is obtainable. Floors of commercial buildings 
are herein envisaged, though bodies of dykes, roadbeds, etc. are also envisaged. 

30 Because the diameter of the pile made according to the invention is less than 25 cm, the 

diameter of the pipe which is placed in the earth will also be less than 25 cm. The pump for 
pumping the material from which the pile is made can be any pump which is known in the 
prior art but preferably comprises a hose pump. Apart from the reliability thereof, this has the 
advantage th^t the quantity of material which is metered per revolution is accurately known. In 

35 certain soil conditions, this is of importance. In such cases, it is essential that precisely the right 
quantity of material is introduced into the earth when the pipe is removed. If too little material 
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is introduced, then a constriction arises in the pile to be made. If too much material is 
introduced, then an inadmissible thickening arises. By feeding the speed of withdrawal of the 
pipe to a computing device or the like, the pump speed is able to be controlled such that the 
volume which is left upon the withdrawal of the pipe is always perfectly regulated. This 
regulation can also, of course, work the other way round, that is to say that if the pump speed is 
constant the speed of withdrawal is controlled. A combination of the two is also possible. The 
pile-making process according to the invention is so simple that it can largely be automated. A 
device which drives the pipe into the earth can be accurately controlled by means of a GPS 
system. Since, apart from the vibration block, no other special structures are necessary, the 
device for introducing the pipes can be made in relatively light construction. This means that 
such a device can move over the building site without a large number of special measures 
having to be taken. It is in any event not necessary to erect on the building site heavy steel 
planking and the like, which planking results in hold-ups and logistical problems. 

Since the piles realised with the above-described process have a limited bearing capacity, 
such as 10 - 15 tonnes per pile, compared with the piles known in the prior art, it is possible 
without many special measures to test these piles for strength after the material concerned has 
hardened. Indeed, based on a safety factor of 2, the strength of a pile can already easily be 
determined if an approximately 30-tonne load is applied. A 30-tonne weight can be relatively 
simply applied using a mobile installation, without resorting to tie piles or large reaction 
weights which are used in the testing of other piles. 

Through the performance of such tests, the safety factor can also be adjusted downwards. 

By withdrawing the pipe from the earth at a speed greater than 0.5 m/s, such as 0.67 m/s, 
the likelihood of so-called bulging of the pile to be formed is reduced. If the withdrawal speed 
is such, then a pile of relatively constant cross-sectional size is realizable. In particular, it is 
herein advantageous if the speed of withdrawal of the pipe is greater than 1 m/s. The so-called 
bulging of the pile to be formed can be further reduced according to the invention by 
withdrawing the pipe from the earth without it being vibrated. 

In order to minimize bulging on the one hand and constriction of the pile to be formed on 
the other hand and to obtain a pile of the most constant possible cross-sectional shape, 
according to the invention it is advantageous if the pump capacity and/or the speed of 
withdrawal of the pipe is/are controlled such that the space which is created beneath the pipe 
upon its withdrawal is essentially immediately filled with the pile-forming, hardening material. 
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For the purpose of facilitating the introduction of the pipe into the earth, according to the 
invention it is advantageous if, as the pipe is placed in the earth, water is injected at high 
pressure into the earth beneath the pipe such that the earth beneath the pipe is fluidized. 

According to the invention, the pipe can be brought into the earth by the application of a 
compression force to the pipe and/or by vibration of the pipe. The application of a compression 
force to the pipe in order to drive it into the earth is denoted indeed as "pull-down". It is 
especially advantageous in this context if the pipe is driven into the outermost top layer of the 
earth by the sole application of a compression force, this for the purpose of preventing 
vibrations in this top layer, which is generally relatively loose. 

The invention will be illustrated in greater detail below with reference to an illustrative 
embodiment shown in the drawings, in which: 

Figs. 1 - 4 show four different steps for making a pile according to the invention, 
Fig. 5 shows a hose pump used in the device according to Fig. 1; 
Fig. 6 shows a foundation made according to the invention, and 

Fig. 7 shows diagrammatically a device for testing piles obtained by means of the 
invention. 

In Fig. 1 a displaceable crane is denoted by 1. This is a relatively light crane provided 
with caterpillar tracks which can be driven over the majority of terrains without track shoes. 
The arm thereof is provided with a guide bar, which guides the pipe 4 in the vertical direction. 
Attached in a displaceable manner to the pipe 4 there is a high-frequency vibration block 3. In 
the crane there is a control system for displacement of a vibration block and for displacement 
of the crane itself. This can (partially) be automated. Positioning can be effected, for example, 
using the Global Positioning System, but any other positioning method which is known in the 
prior art, using laser, for example, can also be applied. In addition, a control system for 
operating a pump 6 (to be described below) is present in the crane. 

The ground level is denoted by 10 and beneath this there is a layer of earth material 11 
which is relatively loose. Approximately 10 metres below this there is a load-bearing layer 12. 
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The object of the invention is to provide a number of piles which extend through this earth 
layer 11 down to/into the layer 12. According to the invention, a pipe 4 is provided for this 
purpose. This is closed off on the bottom side by means of an end plate 25. In the end plate 25 
a relatively large opening is made, closed off by a plug 9. To this end plate there has also been 
5 fitted a tube valve 8, which will be described with reference to Figure 6. This is connected on 
the other side to a hose 5, which at least in the part extending beyond the pipe 4 is flexibly 
constructed and is connected to a hose pump 6. This is in turn connected to a store/mixing 
device 7. In Figure 1, the situation is shown prior to the introduction of a pipe 4. In Fig 2, the 
situation is shown in which the pipe 4 has reached the load-bearing layer 12, the crane 1 having 
10 been omitted. Shut-off valve 8 is constantly in the closed position and plug 9 is driven for the 
end of the pipe 4. 

Once the load-bearing layer 12 is reached, the shut-off valve 8 is opened and the pipe 4 
withdrawn simultaneously. The plug 9 is left behind on the load-bearing layer 12, as is shown 

15 in Fig. 3. That is to say, the load-bearing layer is not essentially entered. The withdrawal of the 
pipe 4 and the supply of material such as liquid mortar through the conduit 5 is effected in such 
a way that the space which is created by the withdrawal of the pipe 4 is essentially immediately 
filled with material, which in Fig. 3 is denoted by 14. All this is co-ordinated in such a way that 
this material is precisely sufficient to fill the space concerned but is no more or less, so that 

20 there is no possibility of constriction or bulging. 

Following the complete withdrawal of the pipe, the condition results as shown in Fig. 4. 
Once the introduced material has hardened, the pile is basically ready. For certain applications, 
however, it is necessary to use a reinforcement. Following the removal of the pipe, this 
25 reinforcement can be introduced into the liquid mortar column. It can be seen from Fig. 4 that 
the reinforcement 15 which is shown there by way of example will extend over the full length 
of the pile and is provided close to the ends with spacers to ensure that the reinforcement is 
already situated in the middle of the formed, but not yet hardened pile. It is also possible, of 
course, to apply part -reinforcements. 

30 

The manoeuvres shown in Figs. 1 - 3 can be carried out relatively quickly. In practical 
tests, it has already been shown that in approximately 15 seconds, if a vibration frequency of 40 
Hz is used in the vibration block 3, the pipe 4 can be moved downwards over a distance of 10 
metres in relatively soft earth. The following 15 seconds can be used for the withdrawal of the 
35 pipe without vibration or shaking. Since the material for the pile can be injected 
simultaneously, this entire operation can be realised in 30 seconds. 
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With the invention, one can set out to place a large number of piles on a small surface 
area. This means that, after one pile has been erected, the crane 1 has to cover a relatively short 
distance to make a following pile. Such a distance will typically be 1 metre. This scale of 
displacement can also be carried out in seconds, so that many tens of piles per hour can be 
realized. Because the material used to make the piles is a not uncommon liquid mortar, the 
material costs are low. The labour costs and machine costs are also low in view of the large 
number of piles which can be made per minute, whereby it is possible, assuming the same 
ultimate bearing capacity, to achieve a cost saving of at least 25% compared with traditional 
methods. 

In Fig. 5, an example of a shut-off valve is shown which can be used at the end of a pipe 
4. This is a tube valve. This comprises a flexible wall which connects to a conduit 5 and which 
on the left in Fig. 6 is shown in closed position and on the right in Fig. 6 in open position. This 
wall consists of a flexible material part 24 fitted in an annular chamber 20, which can be 
pressurized by means of a line 21. When the pressure is increased, the wall 24 moves towards 
the middle and brings about a closure. It will be understood that the increase in pressure in the 
conduit 5, for example when the pipe 4 reaches its lowest point, will give rise to a counter- 
pressure upon the shut-off valve, thereby promoting the opening of the latter. Consequently, It 
may even be possible to omit the control line 21 entirely. As a result of the medium used, 
pressure can be generated especially quickly by means of a pump 6, which is preferably 
constructed as a hose pump. 

In Fig. 6 an example is given of a foundation for, for example, a factory bwlding, which 
comprises a conventionally made foundation edge 16, which is supported by means of 
conventional driven piles or otherwise made piles 17. The wall of the building can be placed on 
this edge and can support the roof. 

According to the invention, the floor of such a building is made by the erection of a large 
number of piles 1 8 according to the invention, Preferably, 1 pile per m 2 is introduced using the 
above-described process. After this, a relatively thin layer of (reinforced) concrete is poured, 
which can serve as a floor and is denoted by 19. Such a construction is much lighter, whereby, 
apart from through savings in the foundation costs of piles 18, savings can additionally be 
made to the construction of the floor 1 9. 
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A further advantageous characteristic of the process is that, as a result of continuous 
recording of the used vibration energy and/or compression force during the introduction of the 
pipe in relation to the position of the pipe end in the earth, as well as the speed of descent of the 
pipe, a form of soil study can be effected and is applied to the pile to be made. 

In Fig. 7, a vehicle for subjecting the previously made piles to load is shown in 
diagrammatic representation, which vehicle is denoted in its entirety by 30. This is a caterpillar 
vehicle which can be moved on any terrain. This vehicle is provided on one side with a ballast 
tank 31 and on the rear side is provided with an engine 32, so that the centre of gravity lies 
approximately close to the middle, where a jack 33 is fitted. 

The vehicle concerned moves to the position of the pile erected with the above-described 
process and then the jack is lowered onto this pile, whereupon the vehicle is forced more or 
less upwards. By adjustment of the weight in the ballast tank (filling with water), the weight of 
the vehicle is herein adjusted to the test weight. 

Although the invention is described above with reference to a preferred embodiment, it 
will be clear to persons skilled in the art that many variants are possible which lie within the 
scope of the appended claims. 
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CLAIMS 

1. Process for producing a pile in the earth with the aid of a pipe, the pipe being provided 
internally with a conduit, which emerges on the bottom side of the pipe, for feeding pile- 
forming, hardening material into the earth, the process comprising the introduction of the pipe 
into the earth, the removal of this pipe from the earth and, as the pipe is withdrawn, the filling 
of the space thus created with the pile-forming, hardening material, characterized m 
- that the conduit, as the pipe is introduced into the earth, is closed off on the bottom side 
of the pipe by means of a shut-off valve and is full of pile-forming material 

that, immediately after this pipe reaches its lowest point, the shut-off valve is opened 
and the pile-forming material is pumped via the conduit, as the pipe is withdrawn, into the 
underlying space which is thereby created, and that the formed pile has a diameter less than 25 
cm, such as 20 cm, and that the pumped pile-forming material contains no solid constituents of 
more than 1 6 mm in diameter. 

2. Process according to Claim 1, wherein the introduction comprises vibrations of a 
frequency greater than 30 Hz. 

3. Process according to one of the preceding claims, wherein, after the withdrawal of the 
pipe from the earth, a (partial) reinforcement is applied. 

4. Process according to one of the preceding claims, wherein the pile-forming material 
3 comprises liquid mortar or self-compacting concrete mortar. 

5. Process for making a foundation, comprising the making of a number of piles in the 
earth, characterized in that the diameter of each of these piles is less than 25 cm and in that at 
least five piles are made per 1 0 m 2 of earth surface. 

6. Process according to one of the preceding claims, wherein during the first no more 
than 30 seconds the pipe is introduced and in the following 30 seconds the pipe is removed as 
the pile-forming material is introduced. 

7. Process according to one of the preceding claims, wherein, after the pile has been 
formed, a test load is applied thereto. 

8. Process according to one of the preceding claims, wherein the removal of pipe from 
i the earth is effected by withdrawal at a speed greater than 0.5 m/s, such as 0.67 m/s. 

9. Process according to Claim 8, wherein the withdrawal of the pipe is effected without 
vibration thereof. 

10. Process according to one of the preceding claims, wherein the pump capacity and/or 
the speed of withdrawal of the pipe is/are controlled such that the space which is created 
beneath the pipe upon its withdrawal is essentially immediately filled with the pile-forming, 
hardening material. 
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1 1 . Process according to one of the preceding claims, wherein, as the pipe is placed in the 
earth, water is injected at high pressure into the earth beneath the pipe. 

12. Process according to one of the preceding claims, wherein the pipe is brought into the 
earth by the application of a compression force to the pipe and/or by vibration of the pipe. 

13. Process according to Claim 12, wherein the pipe is driven into the top layer of the 
earth by the sole application of a compression force. 

14. Device for making a pile (13, 18) in the earth, comprising a pipe (4) to be placed in 
the earth (1 1) and provided internally with a conduit (5) for feeding a pile-forming, hardening 
material into the earth, characterized in that the conduit on the one hand is provided in the pipe 
(4), close to the bottom end of the pipe (4), with a shut-off valve, and on the other hand is 
connected to a pump, and in that at least that part of the conduit which extends between this 
pipe and the pump is of flexible construction. 

15. Device according to Claim 14, wherein the pump comprises a hose pump. 

16. Device according to one of Claims 14 or 15, wherein the shut-off valve comprises a 
tube valve. 

17. Device according to one of Claims 14-15, wherein the outlet of this shut-off valve is 
arranged to receive a shut-off plug. 

1 8. Foundation pile comprising a pile, which is reinforced or non-reinforced and is made 
in the earth from liquid mortar and is less than 25 cm, such as less than 20 cm, in diameter and 
less than 15 m in length. 

19. Process for making a construction, comprising the making of a peripheral edge (16) 
made from concrete material and supported by driven, screw or other piles (17) of more than 
20 cm in diameter, wherein within this peripheral edge a number of foundation piles (18) 
according to Claim 18 are erected, upon which a concrete floor (19) is poured. 

20. Testing device, comprising a vehicle (30), provided with a lowerable jack fitted in the 
bottom, which vehicle can be provided with a ballast (32) of changing weight. 
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